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PURPOSE: To form electrolyte capable of showing fire-resistance while 
maintaining characteristic as a battery by using lower phosphoric ester 
consisting of a specific compound as solution or assistant solvent for electrolyte. 

CONSTITUTION: Trialkyl phosphate represented in a formula I as lower phos- 
phoric ester and monocyclic phosphate II and bicyclic phosphate III, where 
fellow alkyl groups are united mutually, are used as solution or assistant solvent 
for electrolyte. In the formulas, Ri-R* represents a straight chain or a branch 
alkyl group having the number of carbons 1-4, and Ri-Rj can differ with each 
other. -(C)- represents straight chain or branch hydrocarbon, and (k), (1), (m) 
and (n) represent the number of carbons, and (k)=2-8 and (1), (m) and (n)=0-12 
represent integers respectively. Thereby, solute of lithium salt is excellent in 
solubility, and is suitable for electrolyte of a lithium battery, and shows excel- 
lent fire-resistance. 
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PURPOSE: To improve battery characteristics in a battery having a a winding 
electrode body in a battery can by coating the outer peripheral surface of the 
winding electrode body with a contractile tube. 

CONSTITUTION: In a battery having a winding electrode body 15 in a battery 
can 5, the outer peripheral surface of the electrode body 15 is coated with 
a contractile tube 20 such as a thermally contractile polymer tube. Thereby, 
the electrode body 15 can be contracted uniformly in the diameter direction 
by means of the tube 20, and a constant pressure can be applied continuously 
to a negative electrode 1 and a positive electrode 2, and looseness of the 
electrodes can be prevented, and battery characteristics such as battery capacity 
and cycle life can be improved. 
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PURPOSE: To improve a cycle life in high temperature environment by using 
mixed solvent of propylene carbonate and diethyl carbonate as organic solvent 
for electrolyte in a battery in which compound metallic oxide containing Li 
is used as a positive electrode and a carbon material is used as a negative 
electrode. 

CONSTITUTION: In a nonaqueous electrolyte secondary battery in which LixMOz 
(however, M represents at least one kind of Co, Ni and Mn, and (x) is 1 or 
0.5) is used as a positive electrode 2 and a carbon material is used as a negative 
electrode 1, mixed solvent of propylene carbonate and diethyl carbonate is 
used as organic solvent for electrolyte. Mixing ratio of the propylene carbonate 
and the diethyl carbonate is desirable to be within range of 75:25-15:85. Thereby, 
an excellent cycle life, which has high energy density and is pollution free, 
can be obtained even in high temperature environment. 
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(57) Abstract: 

PURPOSE: To form electrolyte capable of showing 
fire-resistance while maintaining characteristic as a 
battery by using lower phosphoric ester consisting of a 
specific compound as solution or assistant solvent for 
electrolyte. 

CONSTITUTION: Trialkyi phosphate represented in a 
formula I as lower phosphoric ester and monocyclic 
phosphate It and bicyclic phosphate III. where fellow 
alkyi groups are united mutually, are used as solution 
or assistant solvent for electrolyte. In the formulas, 
R')-R4 represents a straight chain or a branch alkyI 
group having the number of carbons 1-4, and R1-R3 can 
differ with each other -(C)- represents straight chain 
or branch hydrocarbon, and (k), (I), (m) and (n) 
represent the number of carbons, and (k)=2-8 and (I), 
(m) and (n)=0-12 represent integers respectively. 
Thereby, solute of lithium salt is excellent in 
solubility, and is suitable for electrolyte of a lithium 
battery, and shows excellent fire-resistance. 
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